Methylmercuric iodide modification of lipoxygenase-1. Effects on the anaerobic reaction and pigment bleaching.
The effect of methylmercuric iodide modification of sulfhydryl groups in soybean lipoxygenase-1 on linoleate oxidation, carbonyl production and beta-carotene and chlorophyll alpha bleaching were determined under aerobic and anaerobic conditions. Linoleate oxidation at pH 9.0 was strongly inhibited by modification of the enzyme. On the other hand, pigment bleaching was enhanced with the modified enzyme. Unmodified lipoxygenase-1 was not sensitive to chlorophyll inhibition, but activity of modified lipoxygenase-1 was affected. Linoleate oxidation was inhibited up to 70% when 2.2 microM chlorophyll was present in the reaction mixture. Chlorophyll inhibition was similar with affinity chromatography-purified lipoxygenase-2 and modified lipoxygenase-1. Unmodified lipoxygenase-1 exhibited high bleaching activity under anaerobic conditions and relatively low activity under aerobic (oxygen or air) conditions. Modified lipoxygenase-1 showed a significant increase in carotene and chlorophyll bleaching under both anaerobic and aerobic conditions. Under anaerobic conditions in the presence of either pigment, both modified and unmodified lipoxygenase-1 exhibited high 285 nm absorbing material production. Antioxidants (butylated hydroxyanisole, butylated hydroxytoluene, alpha-tocopherol, propyl gallate and tertiary butylated hydroxyquinone ) were powerful inhibitors of pigment bleaching by modified lipoxygenase-1. However, only tertiary butylated hydroxyquinone and propyl gallate blocked the increase in the rate of absorbance at 285 nm.